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DETAILED ACTION 
Response to Amendment 

Applicant's arguments with respect to Amended claims 1 , 3-5 and 7-8 based on the 
amendment filed on December 2, 2003 have been considered but are moot in view of 
the new ground(s) of rejection. Therefore, this is Final action. 

Applicant cancelled claims 2, 6 and 9-16. Therefore, ONLY claims 1, 3-5 and 7-8 are 
pending. 

In previous Non-Final Office Action, Claim 5 has indicated to contain the allowable 
subject matter, which is also held in this final office action. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See 
MPEP § 2172.01 . The omitted steps are: "patterning of sequentially silicon layer 30, 
gate insulating film 40 and gate lines 51 on storage capacitor region" as Figs. 8a-e 
shown since the storage capacitor needs at least two electrodes , which are gate line 51 
and a capacitor electrode 24. ONLY one capacitor electrode 24 as cited in claim 5 
could not form the storage capacitor . 
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Claim R jections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nakano et al. (US5907008A) in view of Oki et al. (US5728592A) and Katsuya et al. 

(US6081310A). 

Nakano et al. teach (Figs. 6 and 7) a process for producing reflection type liquid 
crystal display device, comprising the steps 

(a) depositing resistance metal layer 34/35a on an insulating substrate, and using 
a first mask to pattern the metal layer to form source/drain electrodes; 

(b) depositing a silicon layer 38, gate insulating film 40 and gate electrode layer 
5a on said insulating substrate having said source/drain electrodes formed 
thereon in this order, 

(c) depositing passivation film 41 on said insulating substrate having said 
source/drain electrodes, said thin film transistor region and said gate electrode 
formed thereon, and using third mask to form a first opening through said 
passivation film to said source electrode 34; 

(d) depositing an interlayer insulating film 43 on said passivation film, and using a 
fourth mask to form a second opening through said interlayer insulating positio'n 
corresponding to the first opening; 
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(e) depositing metal layer 42 over the surface of said interlayer insulating film to 
and electrically connected said source electrode through the first and second 
openings. 

(f) treating at least said source/drain electrode with phosphine (PH3) after said 
source/drain electrodes being formed and prior to successive deposition of said 
silicon layer, gate insulating film and gate electrode layer for forming an ohmic 
contact at the contacting portions (col. 28 lines 55-56) according to claim 8. 

However, Nakano et al. fail to disclose a process for producing reflection type 
liquid crystal display device with 

• using a second mask to pattern the silicon layer, the gate insulating film and 
gate electrode layer to form a thin transistor region; 

• metal layer in step (e) to be reflective metal layer over the roughs surface of said 
interlayer insulating film. 

• the step of heat treating at least the rough surface said interlayer insulating film 
before depositing said reflective metal and after forming the rough surface said 
interlayer insulating film (claim 7). 

Oki et al. teach (Fig. 57a-58b) a process for producing reflection type liquid 
crystal display device, comprising the step of using a mask (the patterned resist film 
1 13) to pattern the silicon layer! 10, the gate insulating film 1 1 1 and gate electrode 
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layer 1 12 to form a thin transistor region and gate electrode for simplifying structure and 
reducing cost (col. 1 lines 35-37). 

Katsuya et al. teach (Fig. 7) a process for producing reflection type liquid crystal 
display device, comprising the step of depositing a reflective metal layer 
(silver/aluminum layer 14) over the rough surface of said interlaver insulating film 12 to 
form a reflection electrode extended and electrically connected to said source 
electrode through the openings 13 for conventionally diffusing reflection light (col. 1 1 
lines 23-25). 

In regard to claim 17, Katsuya et al. teach (Fig. 7, col. 13-16) a process for 
producing reflection type liquid crystal display device, comprising the step of heat 
treating at least the rough surface said interlayer insulating film before depositing said 
reflective metal and after forming the rough surface said interlayer insulating film for 
avoiding heat generation to reduce the light absorption of a reflecting surface (col. 2 
lines 60-63). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a process for producing a reflection 
type liquid crystal display device as Nakano et al. with 

• using a mask (the patterned resist film 1 13) to pattern the silicon layerl 10, the 
gate insulating film 1 1 1 and gate electrode layer 1 12 to form a thin transistor 
region and gate electrode for simplifying structure and reducing cost; 
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• depositing a reflective metal layer over the rough surface of said interlaver 

insulating film to form a reflection electrode extended and electrically connected 
to said source electrode through the openings for conventionally diffusing 
reflection light : 

• heat treating at least the rough surface said interlayer insulating film before 

depositing said reflective metal and after forming the rough surface said 
interlayer insulating film for avoiding heat generation to reduce the light 
absorption of a reflecting surface. 

2. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nakano et al. (US5907008A) in view of Oki et al. (US5728592A) and Katsuya et al. 

(US6081310A) as applied to claims 1 and 8 above, and further in view of SUGITA et al. 

(US20030022071A1). 

Nakano et al., Oki et al. and Katsuya et al. (US6081310A) fail to disclose the 

features in claims 3 and 4. 

SUGITA et al. teach (Fig. 5) the formation of the rough surface of said interlayer 
insulating film and the opening for the transistor is conducted by halftone exposure or 
two-times exposure, wherein the formation of the rough surface of said interlayer 
insulating film and the opening for the transistor is conducted by using an exposure 
mask having transmissivity being controlled for carrying out overlay printing of a micro- 
line pattern (abstract lines 1-3). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a process for producing a reflection 
type liquid crystal display device as Nakano et al. with the formation of the rough 
surface of said interlayer insulating film and the opening for the transistor is conducted 
by halftone exposure or two-times exposure, wherein the formation of the rough 
surface of said interlayer insulating film and the opening for the transistor is conducted 
by using an exposure mask having transmissivity being controlled for carrying out 
overlay printing of a micro-line pattern. 

Allowable Subject Matter 

Claim 5 would be allowable if rewritten or amended to overcome the rejection(s) under 
35 U.S.C. 112, second paragraph, set forth in this Office action. 

The following is a statement of reasons for the indication of allowable subject 
matter: there is no prior art teaches a process for producing a reflection type liquid 
crystal display device shown in Figs. 8a-e comprising the steps of: 

(f) forming a capacitor electrode 24 when said source/drain electrodes are formed; 

(g) forming opening through said interlayer insulating film storage capacitor and 
said passivation film in position on said capacitor electrode when first and 
second openings are formed, 

wherein 
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• the pattern of sequentially silicon layer 30, gate insulating film 40 and gate lines 

51 on storage capacitor region; 

• the reflection electrode extends through the third opening and is electrically 

connected to said capacitor. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOAN C. NGUYEN whose telephone number is (571 ) 
272-2296. The examiner can normally be reached on MONDAY-THURSDAY:8:00AM- 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim H Robert can be reached on (571 ) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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